THE routine methods of investigating lesions in the region of the cardia are barium swallow and meal, and aesophagoscopy with biopsy.' A series of cases seen recently at University College Hospital is presented to illustrate some of the limitations of these methods.
Case L-This patient, a man of 50, had a barium swallow at University College Hospital in September 1954 for a three months' history of epigastric and lower sternal pain on swallowing. (Fig. 1 ). This showed a small but irreducible hiatus hernia; the cesophagus and cardia were pliable and expanded and contracted freely, and there was considered to be no evidence of neoplasm. There was a small projection from the posterior aspect of the lower cesophagus, which was reported as a probable peptic ulcer associated with a hiatus hernia.
This accorded well with the clinical picture, and it was decided that cesophagoscopy was not indicated unless the patient's symptoms failed to respond to medical treatment. The pain was alleviated by treatment, and after a while he ceased to attend the out-patient department.
Nine months after first attending, he was admitted to another hospital, having by now developed dysphagia. A barium swallow was interpreted as showing a small hiatus hernia with a stricture above it, presumably due to reflux cesophagitis. Biopsy of a neck gland, however, showed a squamous carcinoma, and a third barium swallow shortly after showed an obvious filling defect in the supradiaphragmatic pouch.
CEsophagoscopy showed a stricture which, on biopsy, was malignant, and laparotomy revealed an inoperable mass involving the lower cesophagus and the fundus of the stomach.
In this case, therefore, there was a delay of nine months in the diagnosis of a carcinoma involving the lower cesophagus and fundus. The initial delay was largely due to the radiological demonstration of an apparently benign lesion, and partly to the omission of cesophagoscopy.
Case II.-This woman of 73 was admitted to another hospital in October 1954 with a history of attacks of lower sternal pain on swallowing for many years, with the recent onset of slight dysphagia and loss of weight. Her barium swallow (Fig. 2) showed a large fixed para-cesophageal hernia, and oesophagoscopy was not considered necessary. She was treated medically as an in-patient with response of symptoms, bnt was readmitted for further medical treatment some months later.
Seven months after her initial investigation, she was referred for a surgical opinion to University College Hospital, as she was not improving. A further barium swallow was again considered to show only a large fixed para-oesophageal hemia, with no evidence of any other lesion. CEsophagoscopy was performed for the first time, and the only abnormality revealed was that the lower end of the cesophagus was lined by gastric mucosa.
The mucosa of both gullet and stomach appeared healthy. Biopsy showed no evidence of malignancy.
The lesion therefore appeared to be an uncomplicated hiatus hernia, and an operative repair was attempted. At operation, however, an inoperable carcinoma of the supradiaphragmatic portion of the stomach involving the cardia was found.
In this case, therefore, the radiological findings of a benign lesion (a fixed para-oesophageal hernia) resulted in a delay of seven months in the diagnosis of an associated carcinoma of the stomach, which was found incidentally at operation to repair the hemia. CEsophag- be the mid-third of the cesophagus. Judged on radiological characteristics, the stricture was benign.
She was transferred to the E.N.T. department of University College Hospital for further investigation. At oesophagoscopy; a stricture was found and dilated, and a Ryle's tube passed to enable the patient to be fed. There was no evidence of malignancy at cesophagoscopy, and biopsy from the edge of the stricture showed gastric mucosa with active inflammation.
It was thought, therefore, that the patient probably had a benign stricture associated with a hiatus hemia, and this view was confirmed when barium introduced into the stomach through the Ryle's tube showed a hiatus hernia ( to repeated dilatation, and further biopsy revealed an adenocarcinoma. -At thoracotomy, an ulcerating carcinoma of the cardia 3 cm. long was removed.
In this case, then, radiology revealed only a benign lesion, and cesophagoscopy initially confirmed it; the associated carcinoma was only revealed by a second biopsy after the failure of conservative treatment.
In this connexion, it may b3 pointed out that Allison (1948) warns that radiologically it may be very difficult to distinguish a benign stricture above a hiatus hernia from a carcinoma; and Pattinson artd his colleagues (1955) cesophagoscopy and biopsy of these lesions may fail to show any evidence of malignancy.
Case IV(not illustrated).-This patient, a man of 76, was admitted as an emergency with dysphagia causing complete obstruction. A barium swallow showed an obviously malignant stricture of what was taken to be the mid-cesophagus. The patient died after emergency jejunostomy, and at post-mortem the carcinoma was found to encircle the cardia, the stomach being herniated into the thorax. Review of the films showed no plain film evidence of the hiatus hernia. Radiography therefore showed a carcinoma wrongly diagnosed as arising in the mid-third of the cesophagus, owing to the presence of an associated hiatus hernia.
Case V.-This man, aged 64, attended University College Hospital with a history of dysphagia for three months. Previous barium swallows at two other hospitals had shown no abnormality, but the stomach did not appear to have been examined. Barium swallow fiLms at University College Hospital (Figs. 4A and B) showed an apparent filling defect in the lower 4 cm. -of the oesophagus extending into the cardiac portion of the stomach, and was considered to show an cesophageal nroplasm extending into the stomach.
It was expected that this lesion woulld be easily visible on cesophagoscopy. but, in fact, no abnormality was detected, and doubt was expressed about the. radiological findings. The reason for this discrepancy, which was not fully apprec-iated at the time, can be seen from the illustrations.
In Fig. 4A the patient is supine, and the filling defect appears to be entirely in the lower cesophagus; the lesser curve appears normal. In Fig. 4B , the patient is erect, and the filling defect is on the lesser curve; the cesophagus is normal. The filling defect in fact herniates above the diaphragm when the patient is silpine, and reduces in the erect position. Presumably, at cesophagoscopy the lesion had prolapsed below the diaphragm ahead of the oesophagoscope and slipped down the lesser curve just out of the narrow range of vision of the oesophagoscope. This would also account for the negative findings at the previous barium swallows, which had been conducted in the erect position, and in which the stomach had not been examined.
A further barium swallow showed an unchanged appearance, and despite the negative cesophagoscopy findings, laparotomy was undertaken, and an ulcerated carcinomatous plaque 3 cm. by 6 cm. was found in the cardia, extending predominantly down on to the posterior aspect of the lesser curve.
In this case, then, after two negative barium swallows, a swallow and meal revealed a carcinoma of the cardia which cesophagoscopy failed to confirm, owing to reduction of an unrecognized hiatus herniation of the carcinoma.
An additional point of interest in this case is that Smithers (1955) considers that there is -a significant relationship between hiatus hernia and carcinoma in the region of the cardia, and postulates that this may in part be due. to the carcinoma irritating the lower end of the cesophagus and producing the hiatus hernia (in those predisposed) by spasm of the longitudinal muscle of the crsophagus. It is possible that this case, in which an early carcinoma of the cardia is associated with an incipient sliding hernia, is in fact an instance of this mechanism at a very early stage of its development.
That carcinoma involving the cardia may simulate achalasia, despite careful radiography and cesophagoscopy, is well known; it has recently been emphasized by Anderson and Kelly (1954) . The following case is an example of this.
Case VI.-This man aged 70 was investigated extensively at another hospital for dysphagia and pain at the lower end of the sternum, three barium meals and an cesophagoscopy being performed. This barium swallow and meal showed a smooth tapering obstruction of the cesophagus indistinguishable from achalasia, and there was no evidence of malignancy in the cesophagus or stomach radiologically or on cesophagoscopy. He was considered to have an achalasia and treated medically.
Eight months later, as he had not improved, he was referred to University College Hospital. Barium swallow again showed an apparent achalasia, and cesophagoscopy with biopsy of the narrowed segment showed no evidence of carcinoma. Bougies passed into the stomach met with no resistance to suggest a growth. After dilatation of the stricture, barium passed more easily into the stomach, and a further barium imeal (the fifth) was now reported as being suspicious of a fundal neoplasm. An air insufflation was therefore performed and air passed freely around the lower end of the aesophagus, the cardia and the fundus, and there was nothing to suggest a neoplasm.
. The patient was therefore regarded as a base of achalasia, and treated by a course of dilatation.
Eventually, as his symptoms did not respond adequately, a Heller's operation was decided upon to relieve his achalasia, and, at operation, a diffusely-infiltrating and inoperable carcinoma of the stomach involving the cardia was found.
In this patient, therefore, five barium meals (at two different hospitals), an air insufflation and repeated cesophagoscopies with biopsy led to the diagnosis of achalasia of the cardia, and there was a delay of fifteen months in the diagnosis of a carcinoma of the stomach involving the cardia.
It is not uncommon for the lower end of the cesophagus to appear compressed by the aorta, and some authors (e.g. Mucklow and Smith, 1954) consider this to be a cause of symptoms. The following case illustrates an apparent instance of this.
Case VII.-This man of 72 had a barium swallow at University College Hospital for an eightmonths' history of regurgitation of food without dysphagia (Fig. 5) . The swallow showed a smooth and apparently compressed by descending aorta: no radiological evidence of carcinoma. Due in fact to carcinoma of cardia. narrowing of the -esophagus occurring just where it was crossed by an unfolded and calcified descending aorta; it appeared possible that the esophagus was compressed between the aorta and the heart, which was displaced backwards by a depressed sternum.
A second swallow was performed specifically to examine this possibility, and the report stated that "the walls of the oesophagus appeared to be completely flaccid, and, in spite of prolonged examination, there was really nothing to suggest intrinsic organic disease"; compression was, in fact, considered to be the cause of the narrowing.
As a nrecauition however the natient was cesophagoscoped. Although marked aortic pulsation was seen just above the cardia, there was no corresponding cesophageal narrowing. There was no macroscopic evidence of carcinoma, but a biopsy from the region of the cardia showed an anaplastic carcinoma. The patient died from a chest infection, and at autopsy there was an almost complete stricture of the lowest 3 cm. of the cesophagus from a carcinoma of the cardia.
In this case, then, despite particularly careful radiological examination an obstruction of the lower cesophagus was considered to be benign, but precautionary cesophagoscopy revealed a carcinoma.
Case VIII.-This patient had a barium swallow in January 1954 for a history of retrostemal pain radiating to the right scapula, and related initially to swallowing. No abnormality was revealed. 5 months later, as the patient's symptoms persisted and various other investigations had been negative, a second swallow was performed and again no abnormality was found. It was considered that a negative examination five months after the first rendered a carcinoma most unlikely, and the patient's pain was attributed to severe degenerative changes in the thoracic spine. In December 1954, however, a third barium swallow showed FiG. 6.-Third barium swallow, eleven an obvious fungating carcinoma (Fig. 6) . At months after first, showing extensive irregu-operation, a large anaplastic carcinoma of the lar filling defect in lower cesophagus. cesophagus was resected.
In this case, reliance on two negative barium swallows without cesophagoscopy resulted in a delay of eleven months in the diagnosis of a carcinoma of the lower end of the cesophagus.
Conclusions.-(l) Radiological technique must be meticulous, and the gastric as well as the cesophageal aspects of the cardia must be carefully examined.
(2) One must not be misled by the fact that carcinoma of the cardia may be accompanied by, or may simulate, a benign lesion which could account for the symptoms.
(3) No patient with a possible carcinoma of the cardia can be regarded as properly investigated until cesophagoscopy has been performed.
(4) Despite benign findings on X-ray examination and cesophagoscopy, the clinician must be prepared on any clinicat s'spicion of carcinoma to resort to immediate surgical exploration. p oate
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